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Glenn-Colusa Irrigation District 
 

SB X7-7 Water Measurement 
Compliance Program 

 
 

Purpose 

In accordance with California Water Code §10106.48(b), Article 2, §597.1(a), 
GCID is proposing to implement a program to comply with specified 
requirements within the Agricultural Water Measurement Regulation. This SB X7-
7 Water Measurement Compliance Program (Program), which will become a 
component of the District’s Agricultural Water Management Plan, describes how 
GCID will comply with the SB X7-7 water measurement requirements and 
adopted regulations, attached hereto as "Exhibit 4." This Program will provide 
the following pursuant to §597.4 (e): 
 

1. Documentation as required to demonstrate compliance with §597, as 
outlined in section §597.3 and §597.4. 

2. A description of best professional practices about, but not limited to, the 
(1) collection of water measurement data, (2) frequency of 
measurements, (3) method for determining irrigated acres, and (4) quality 
control and quality assurance procedures.  

3. If a water measurement device measures flow rate, velocity or water 
elevation, and does not report the total volume of water delivered, the 
agricultural water supplier must document in its Agricultural Water 
Management Plan how it converted the measured value to volume. The 
protocols must follow best professional practices and include the following 
methods for determining volumetric deliveries:  

a. For devices that measure flow-rate, documentation shall describe 
protocols used to measure the duration of water delivery where 
volume is derived by the following formula: Volume = flow rate x 
duration of delivery.  

b. For devices that measure velocity only, the documentation shall 
describe protocols associated with the measurement of the cross-
sectional area of flow and duration of water delivery, where volume 
is derived by the following formula: Volume = velocity x cross-
section flow area x duration of delivery.  
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c. For devices that measure water elevation at the device (e.g. flow 
over a weir or differential elevation on either side of a device), the 
documentation shall describe protocols associated with the 
measurement of elevation that was used to derive flow rate at the 
device. The documentation will also describe the method or 
formula used to derive volume from the measured elevation 
value(s).  

4. If an existing measurement device is determined to be out of compliance 
with §597.3, and the agricultural water supplier is unable to bring it into 
compliance before submitting its Agricultural Water Management Plan, the 
agricultural water supplier shall provide in its plan, a schedule, budget and 
finance plan for taking corrective action in three years or less. 

 

Program Components 

To comply with the SB X7-7 water measurement requirements and adopted 
regulations, the Program will include the following critical components: 
 

 Proposed physical measurement alternatives and criteria. 

 Proposed measurement protocols, customer billing, and 
reporting. 

 Proposition 218 compliance to address new infrastructure costs 
and new rate methodologies incorporating in-part volumetric 
pricing. 
 

Proposed Physical Measurement Alternatives and Criteria 

The Program will employ water measurement using a combination of lateral level 
(upstream) turnout measurement to multiple customers, and measurement to 
individual customer turnouts referred to as farm-gates in §597.2(a)(8).  In 
development of the Program, the District will develop a master plan overview of 
existing and proposed measurement facilities identifying the water delivery 
service area served by the lateral level (upstream) measurement turnouts and 
the service area served by individual turnouts.  This master plan will also identify 
the measurement device at the lateral level (upstream) turnout measurement 
point (main canal metered laterals, main canal unmetered laterals, main canal lift 
pumps/pump ditches, pump recapture sites, and gravity recapture sites), or 
individual turnout measurement points (main canal and certain individual 
customer turnouts that serve individual fields).  The information regarding the 
proposed metering methods and equipment necessary to comply with the 
volumetric pricing requirement, are further discussed in "Exhibit 3" which 
provides general, non-exclusive options for the types of devices that could be 
utilized to meet §597.3(a), §597.3(b)(1), and elements of §597.4 (e)(2). 
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A combination of lateral level (upstream) turnout measurement and individual 
turnout measurement is required because the options in §597.3(a) cannot be 
met at numerous farm-gate delivery points.  In such circumstances, installation, 
measurement, operation, and monitoring of measurement devices at each 
downstream individual customer delivery point is not possible due to either one 
or both of the following conditions: 
 

 GCID lacks legal access to the delivery points of individual customers or 
group of customers.  Such cases shall be certified pursuant to 
§597.3(b)(2)(A). 

 Small differentials in water levels from laterals to the fields, and large 
fluctuations in flow rate that result in poorly functioning devices.  This 
determination shall be evaluated and certified by an engineer in 
accordance with §597.3(b)(2)(B).   

 
GCID's water conveyance system presents a wide range of physical conditions 
that make planning for and complying with the SB X7-7 water measurement 
requirements challenging.  In order to address these challenges, GCID will 
conduct a Pilot Project (See "Exhibit 1") by installing measurement devices at 
representative sites to identify effective metering solutions, infrastructure 
modification requirements, and refine costs.  Site modification and construction 
requirements, and costing derived from the Pilot Project will provide important 
information to support funding requirements and the required Proposition 218 
process.  The Pilot Project is funded from the current GCID budget.  

 
It is anticipated that the Pilot Project and subsequent Water Measurement 
Compliance Program will employ a combination of metering devices best suited 
to these various physical conditions.  For lateral level (upstream) turnout 
measurement, the District will use a combination of measurement devices, which 
may include propeller meters, acoustic doppler meters, portable acoustic doppler 
meters, weirs with pressure transducers, Irrigation Training & Research Center of 
California Polytechnic State University San Luis Obispo (ITRC) calibrated 
metergates, and flumes: 

 
A. Propeller meters with electronic flow rate and total quantity indicators will 

be used on existing and future measurement sites consistent with the 
accuracy standards established in Regulation §597.3(b)(1).  The propeller 
meters measure velocity in pressurized pipes, which based on the cross-
sectional area of the pipe is converted to an instantaneous flow rate.  The 
totalizer on the device will report the total volume of water delivered by 
summing all of the previous measured instantaneous volumes to yield the 

total volume measured to date. (Best professional practices shall ensure 
that manufacturer documentation describes protocols used to measure 
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the duration of water delivery where volume is derived by the following 
formula: Volume = flow rate x duration of delivery).   
 

B. Acoustic doppler velocity meters with electronic flow rate indicator and 
totalizer will be used on existing and future measurement sites consistent 
with the accuracy standards established in Regulation §597.3(b)(1). The 
acoustic doppler meter averages velocity and cross-sectional area at the 
measurement site over a specified time interval, which yields an average 
flow rate for this specified time interval.  The totalizer on the device will 
report the total volume of water delivered by taking this average flow over 
a period of time. (Best professional practices shall ensure that 
manufacturer documentation describes protocols used to measure the 
duration of water delivery where volume is derived by the following 
formula: Volume = flow rate x duration of delivery.)   
 

C. Portable acoustic doppler meters will be used on existing and future 
measurement sites consistent with the accuracy standards established in 
Regulation §597.3(b)(1).  The portable acoustic doppler meter averages 
velocity and cross-sectional area at the measurement site over a specified 
time interval, which yields an average flow rate for this specified time 
interval.  The average flow rate multiplied by the accumulated time 
duration at a constant maintained flow will yield the total volume of water 
delivered during the period of constant flow.  (Best professional practices 
shall ensure that manufacturer documentation describes protocols used to 
measure the duration of water delivery where volume is derived by the 
following formula: Volume = flow rate x duration of delivery). 

 
D. Weirs with pressure transducer measurement devices will be used on 

existing and future measurement sites consistent with the accuracy 
standards established in Regulation §597.3(b)(1).  Weirs with pressure 
transducer measurement devices measure water elevation. This data is 
used in conjunction with industry standard equations and/or 
methodologies specific to the type of weir utilized with the pressure 
transducer elevation readings to determine flow.  The flow shall be either 
programmed into a data logging device for direct report of volume, or the 
data will be processed in spreadsheets to obtain volume. (Best 
professional practices shall ensure that manufacturer documentation 
describes protocols used to measure the duration of water delivery where 
volume is derived by the following formula: Volume = flow rate x duration 
of delivery.)  Weir measurement devices, including rectangular or v-notch 
weir measurement devices, will be certified by an engineer to meet the 
requirements of §597.4(a). 
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E. ITRC calibrated metergates will be used on existing and future 
measurement sites consistent with the accuracy standards established in 
Regulation §597.3(b)(1). The ITRC calibrated metergates require 
measurement of the following parameters: the delivery gate opening, inlet 
water elevation at the delivery gate, and stilling well water elevation one-
foot behind the delivery gate.  The measurements will be collected 
manually with staff gauges, tape measure, and/or survey rod.  The head 
differential from the water elevation measurements in conjunction with 
the delivery gate opening yields a corresponding empirical flow rate from 
the respective ITRC flow rating table. The resultant flow rate multiplied by 
the accumulated time duration at a constant maintained flow will yield the 
total volume of water delivered during the period of constant flow.  The 
flow shall be either programmed into a data logging device for direct 
report of volume, or the data will be processed in spreadsheets to obtain 
volume. (Best professional practices shall ensure that manufacturer 
documentation describes protocols used to measure the duration of water 
delivery where volume is derived by the following formula: Volume = flow 
rate x duration of delivery.)  
 

F. Flume measurement devices will be used on existing and future 
measurement sites consistent with the accuracy standards established in 
Regulation §597.3(b)(1).  Flumes requires a water surface elevation 
measurement to be collected at the prescribed location set forth from the 
associated flume design with the industry standard WinFlume software.  
The measurements can be collected with the following methods: manually 
with a staff gauge, pressure transducer, or an ultrasonic measurement 
device.  The flow shall be either programmed into a data logging device 
for direct report of volume, or the data will be processed in spreadsheets 
to obtain volume. (Best professional practices shall ensure that 
manufacturer documentation describes protocols used to measure the 
duration of water delivery where volume is derived by the following 
formula: Volume = flow rate x duration of delivery.)  Flume measurement 
devices, including rectangular flumes or Replogle Flumes, will be certified 
by an engineer to meet the requirements of §597.4(a).   
 

Similarly, for individual turnout, farm-gate, measurement, the District will use a 
combination of measurement devices, which may include propeller meters, 
acoustic doppler meters, portable acoustic doppler meters, weirs with pressure 
transducers, and ITRC calibrated metergates: 
 

A. Propeller meters with electronic flow rate and total quantity indicators  will 
be used on existing and future measurement sites consistent with the 
accuracy standards established in Regulation §597.3(a).  

 



   

6 
 

 

B. Acoustic doppler meters with electronic flow rate indicator and totalizer 
will be used on existing and future measurement sites consistent with the 
accuracy standards established in Regulation §597.3(a).   
 

C. Portable acoustic doppler meters will be used on existing and future 
measurement sites consistent with the accuracy standards established in 
Regulation §597.3(a). 

 
D. Weir with pressure transducer measurement devices will be used on some 

existing and future measurement sites consistent with the accuracy 
standards established in Regulation §597.3(a).  Rectangular or v-notch 
weir measurement devices will be certified to meet the water 
measurement requirements of §597.3(a). 
 

E. ITRC calibrated metergates will be used on existing and future 
measurement sites consistent with the accuracy standards established in 
Regulation §597.3(a).    

 
"Exhibit 2" presents the projected timeline for implementation of this Program, 
factoring in the Pilot Project process, number of metering sites, extraordinary 
fiscal demand in exceedance of standard operation and maintenance expenses, 
limited annual construction periods and physical conditions, including weather, 
during GCID's 6-week winter maintenance period available for the installation of 
the metering equipment. 
 

Proposed Measurement Protocols, Customer Billing, and Reporting 

Currently, GCID has an active and robust measurement program throughout the 
distribution system including main diversion points, laterals, sub-laterals, spill 
points, drain water recycling stations, etc. in order to effectuate good water 
management.  Annually, the District completes a Water Measurement Report, 
which summarizes data on a monthly and yearly basis from all the water flow 
measurement points.  This report is developed using a sophisticated and real-
time Access database.  The District has also made significant investments in 
Supervisory Control and Data Acquisition (SCADA), Water Information System 
(WIS) database, measurement reports, conjunctive use programs, conveyance 
improvements, and reuse facilities, all for the purpose of managing water 
supplies under a broad range of hydrology, delivery constraints, and ecosystem 
needs.  This information is provided to the State Water Resources Control Board, 
Bureau of Reclamation, and Department of Water Resources. 
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A. Measurement Protocol 
For this Program, the District will need to collect monthly measurement 
records, which will be used to develop billings to individual customers.  
Measurement records will be batched to the District's Water Information 
System to provide for a complete record of District deliveries, and then to 
the Water Accounting Program, which will be used to generate water user 
billings.   
 
For lateral level (upstream) turnout and individual turnout measurement, 
the acreage and cropping pattern will be used to allocate and apportion 
flows to water users within a lateral or individual service area.  Currently, 
the District generates an annual crop report that is included in the Water 
Measurement Report and also calculates the acreage of each crop within 
each service area.  This information is obtained from water users during 
the water application process and then is confirmed by District personnel 
during mid-year field inspections. 
 

B. Customer Billing 
Currently, the District utilizes a customer accounting program that bills 
water users based on a per-acre land based assessment, a standby 
charge, and volumetric consumption rate based on the planted crop 
applied water use and evapotranspiration rate.  The rates are reviewed on 
an annual basis and may be increased at the discretion of the Board of 
Directors, and as approved by landowners pursuant to a Proposition 218 
rate setting process. 
 
With a new billing structure required to comply with SB X7-7 water 
measurement requirements, the District will need to migrate to a new 
Water Accounting Program that will enable information to be downloaded 
from the Water Information System and to allow for lateral level and 
individual turnout measurement, and apportionment processes.  
Additionally, the District currently bills in five installments but, since in-
part volumetric pricing will be required, the billing structure and collection 
process of the volumetric component may need to change to a monthly 
billing cycle. 
 

C. Reporting 
As required in §531.10(a) of the California Water Code, the District will 
submit an annual report to the Department that summarizes aggregated 
farm-gate delivery data on a monthly basis using best professional 
practices. 
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Proposition 218 Compliance to Address New Infrastructure Costs and 
New Rate Methodologies Incorporating In-Part Volumetric Pricing 

 
After the Pilot Project has been completed and the District has selected the type 
of equipment that will be necessary to comply with SB X7-7 water measurement 
requirements, the District will undertake a public outreach effort that will include 
a series of public landowner and water user meetings to educate stakeholders on 
the costs and the water rate increases that will be necessary to comply with the 
new law.  Through a series of meetings with its water users, the District will 
ultimately settle on one preferred rate structure, and in accordance with the 
requirements of California’s Proposition 218, an Engineer’s Report will be 
prepared by a registered Civil Engineering Firm.  After the Engineer’s Report is 
completed, the District will hold a public meeting to review the Engineer’s Report 
and proposed rate structure.  This meeting will trigger the start of a 45-day time 
period that will allow all landowners to participate in a mail ballot election on the 
proposed changes to the rate structure. At the end of the 45-day period, the 
District will hold a hearing to tally the mail ballot results and set the rates. 
 
It is important to note that compliance with the SB X7-7 water measurement 
requirements will be based on the rate structure being approved by customers 
under Proposition 218 as required by Article XIIID of the California Constitution.  
Under Proposition 218, the District is not able to increase water rates or 
assessments to fund the Program without the approval of its landowners. 
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     EXHIBIT 1:  SB X7-7 NON-EXCLUSIVE MEASUREMENT DEVICE ALTERNATIVES 
     PILOT PROJECT CAPITAL COST SUMMARY FOR WATER YEARS 2013-2016 TESTING 

 
Please note: 

I) 1 Total site cost is an average of multiple measurement device sites. 

II) 2 Relocated measurement device. 

III) 3  Simulated costs replicate the costs of the relocated measurement devices. 

IV) 4 Portable device capable of collecting point measurements at multiple sites. 

Site Meter 
Manufacturer 

Meter Type Total Cost 
Per Site: 

12-3-14R Mace Doppler Ultrasonic Area/Velocity Sensor $ 8,850 

Lateral 13-3 McCrometer 
Propeller 

M1700 Digital Reverse Propeller Meter $ 6,764 

Lateral 19-1 Mace Doppler Ultrasonic Area/Velocity Sensor $ 7,0452, 3 

Lateral 21-1 WinFlume/GCID Rectangular Flume with Senix ToughSonic14 $ 76,009 

Lateral 21-2 Mace 2x Doppler Ultrasonic Insert Velocity Sensors $ 10,280 

Lateral 21-4 WinFlume/GCID Rectangular Flume with Mace EchoFlo $ 78,449 

Main Canal-
49L 

SonTek IQ Pipe $ 13,675 

Lateral 26-2 SonTek IQ Plus $ 13,800 

Juney Weir 
Lift Pump 

Mace Doppler Ultrasonic Insert Velocity Sensor $ 12,463 
 

Lateral 28-1-
1L 

Measurement 
Specialties  
& Briggs Mfg. 

Pressure transducer and data logger with suppressed 
rectangular weir 
 

$ 6,155 

Lateral 29-2 SonTek IQ Pipe $ 12,035 

Main Canal 
91L 

Mace Doppler Ultrasonic Insert Velocity Sensor $ 7,930 

Lateral 35-1 Mace Doppler Ultrasonic Area/Velocity Sensor $ 10,220 

Lateral 38-1 Mace Doppler Ultrasonic Velocity Sensor $ 4,6132, 3 

Main Canal 
192L 

SonTek IQ Pipe $ 11,5702, 3 

 

Lateral 54-1 McCrometer Digital Reverse Propeller Meter M1736 $ 5,089 

31 sites ITRC Calibrated 
Metergate 

15” ITRC Meter Gate  $ 4,3081 

20 sites ITRC Calibrated 
Metergate 

18” ITRC Meter Gate $ 4,9061 

  4 sites ITRC Calibrated 
Metergate 

24”ITRC Meter Gate $ 5,2741 

34 metergate 
sites 

H2Otech 1x  RemoteTracker Acoustic Doppler Velocimeter $ 24,3264 

Actual Total Cost of SB X7-7 Pilot Project $ 543,158 

Simulated Total Cost of SB X7-7 Pilot Project including device costs of relocated 
measurement devices 

$ 562,0373 

Simulated Average Cost Per Site $ 7,8063 
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EXHIBIT 2:  IMPLEMENTATION TIMELINE 
 

Date Action 

December 2012 Complete SB X7-7 infrastructure planning and cost 
estimates 
 

December 31, 2012 Complete SB X7-7 Water Measurement Compliance 
Program in preparation for submission to DWR pending 
USBR approval of Regional Water Management Plan 
 

February 14, 2013 GCID Board of Directors review and consideration of the 
Regional Water Management Plan, and SB X7-7 Water 
Measurement Compliance Program 
 

Phase I - Pilot Project 

March 2013 – 
December 2016 

Conduct pilot program by installing various metering 
options at representative sites to assess construction 
requirements, confirm meter accuracy, and refine costs 
 

March 2013 –
December 2016 

Operate Pilot Project metering site equipment to evaluate 
overall operation and accuracy 
 

Phase II - Finalize Metering Program 

2017 – 2018  

Information from the Pilot Project will be used to: 
-  Identify actual metering solutions by site 
-  Prepare a detailed budget and schedule for 

implementation 
 

Phase III - Public Outreach and Water Rate Structure 

2019 

Hold landowner/public meetings on Project cost 
 

Develop assessment and water rate structure 
alternatives and continue to gather feedback from GCID 
water users 
 

Phase IV – Proposition 218 Process 

2020 
 
 
 
 

Complete Engineering Report in accordance with 
Proposition 218 assessment and water rate requirements 
 

Hold landowner/public meetings on results of 
Engineering Report and proposed rate structure 
 

Begin 45-day mandatory Proposition 218 notice period 
 

Hold final Proposition 218 hearing, and set rates 
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Phase V – Installation of Metering Infrastructure 

 
 
 
Initialization 
subsequent to 
completion of 
Phase IV 

Begin full-scale installation of metering infrastructure 
pending outcome of the Proposition 218 process 
 
It is anticipated that a maximum of 30 metering sites can 
be installed per year due to critical issues that impact 
design, construction, and installation of metering 
equipment, including: 
-  Special conditions created by the presence of aquatic 

weed infestations 
-  Year-round water service confines major construction 

activities to a 6-week period during January and 
February, and  other limited periods when dry 
conditions allow 

-  Weather conditions can limit construction activities 
during the winter months 

-  Installation of metering infrastructure is dependent 
upon funding and successful completion of the 
Proposition 218 process 
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EXHIBIT 3:  NON-EXCLUSIVE MEASUREMENT DEVICE ALTERNATIVES 

 
 

Flow Condition Measurement Device Type of Device Manufacturer Accuracy for 
New Device 

SBX7-7 Accuracy Criteria  Volumetric Conversion 
Protocol per 
§597.4 (e)(3) 

Frequency of 
Measurements 
per 
§597.4 (e)(2)(2) 

Installation Criteria per 
Best Professional 
Practices 

Collection of Water 
Measurement Data 
per 
§597.4 (e)(2)(1) 

Open Channel Measurement 
Specialties 730S 

Pressure transducer 
with stilling well 

▪ ±0.1 Full Scale Output by 
Best-Fit Straight Line  

As Applicable: 
New: Requires  
§597.3 (a)(2)(B); (b)(1) 
 
Existing:   
Requires §597.3 (a)(1); (b)(1) 

𝑉 =∑𝑄𝑖𝑇𝑖

𝑛

𝑖=1

 

Industry standard equation for 
head-discharge relationship:  
 

5-15 minutes 
unless Best 
Professional 
Practices 
dictate 
otherwise 

Install in a location with 
minimal turbulence and 
appropriate pressure 
measuring range 

Real-time remote 
acquisition and/or 
monthly physical 
connection with 
device storage for 
download 

SonTek IQ (Standard 
or Plus) 

Acoustic doppler 
current meter 

▪ ±1% of measured 
velocity, ±0.5 cm/s (0.2 
in/s) 
 
▪ 0.1% of measured depth 
or ±0.003 m (0.01 ft) 
whichever is greater 

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(A); (b)(1) 
 
Existing:   
Requires §597.3 (a)(1); (b)(1) 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
dictate 
otherwise 

Install at least ten 
channel widths 
upstream and 
downstream of any flow 
disturbances (i.e. gates, 
curves, abrupt changes 
in elevation) 

Real-time remote 
acquisition and/or 
monthly physical 
connection with 
device storage for 
download 

SonTek SL 1500 Acoustic doppler 
current meter 

▪ ± 1% of measured 
velocity, ± 0.015 ft/s 
 
▪ ±0.3cm (0.01 ft) of 
measured depth 
±0.1% 

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(A); (b)(1) 
 
Existing: Requires  
§597.3 (a)(1); (b)(1) 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
dictate 
otherwise 

Install at least ten 
channel widths along a 
straight and uniform  
canal stretch with 
minimal turbulence 

Real-time remote 
acquisition and/or 
monthly physical 
connection with 
device storage for 
download 

SonTek SW Acoustic doppler 
current meter 

▪ ±1% of measured 
velocity, ± 0.015 ft/s 
 
▪ ±0.1% of measured 
depth, ±0.3 cm (0.01 ft) 

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(A); (b)(1) 
 
Existing: 
Requires §597.3 (a)(1); (b)(1) 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered  using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
dictate 
otherwise 

Straight and uniform  
canal stretch with 
minimal turbulence 

Real-time remote 
acquisition and/or 
monthly physical 
connection with 
device storage for 
download 

SonTek IQ Pipe Acoustic doppler 
current meter 

▪ ±1% of measured 
velocity, ±0.5 cm/s (0.2 
in/s) 
 
▪ 0.1% of measured depth 
or ±0.003 m (0.01 ft) 
whichever is greater 
 

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(A); (b)(1) 
 
Existing:   
Requires §597.3 (a)(1); (b)(1) 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered  using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
dictate 
otherwise 

10 pipe diameters in 
either direction 
from an obstruction or 
flow diversion 

Real-time remote 
acquisition and/or 
monthly physical 
connection with 
device storage for 
download 

WinFlume designed 
Flumes 

Flumes with staff 
ultrasonic stage 
sensor, pressure 
transducer, or staff 
gauge 

▪ <5% of measured flow, in 
accordance with specified 
design inputs for water 
elevation measurement 
 

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(B); (b)(1) 
 
Existing: Requires  
§597.3 (a)(1); (b)(1) 

𝑉 =∑𝑄𝑖𝑇𝑖

𝑛

𝑖=1

 

Device reports total volume of 
water delivered  using: 

5-15 minutes 
for electronic 
devices; 
planned flow 
changes for  
staff gauge 

Install at least ten 
channel widths along a 
straight and uniform  
canal stretch with 
minimal turbulence 

Real-time remote 
acquisition, monthly 
physical connection 
with device storage 
for download, or 
manual transcription 
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Flow Condition Measurement Device Type of Device Manufacturer Accuracy for 
New Device 

SBX7-7 Accuracy Criteria  Volumetric Conversion 
Protocol per 
§597.4 (e)(3) 

Frequency of 
Measurements 
per 
§597.4 (e)(2)(2) 

Installation Criteria per 
Best Professional 
Practices 

Collection of Water 
Measurement Data 
per 
§597.4 (e)(2)(1) 

Full Pipe McCrometer Mc 
Propeller M1700 

Propeller Open Flow 
meter 

▪ ±2% of measured velocity 
with repeatability of 
±0.25%  

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(A); (b)(1) 
 
Existing:  
Requires §597.3 (a)(1); (b)(1) 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered  using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
determine 
otherwise 

Positioning: 10 pipe 
diameters upstream  

Real-time remote 
acquisition and/or  
monthly physical 
connection with 
device storage for 
download 

McCrometer Bolt-On 
Saddle Flowmeter 
MO300 or M1400 

Propeller meter ▪ ±2% of measured velocity 
with repeatability of 
±0.25% 

As Applicable: 
New: Satisfies 
§597.3 (a)(2)(A); (b)(1) 
 
Existing:                 
Requires §597.3 (a)(1); (b)(1) 
 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered  using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
determine 
otherwise 

Positioning: 10 pipe 
diameters upstream 
and two diameters 
downstream of the 
meter 

Real-time remote 
acquisition and/or  
monthly physical 
connection with 
device storage for 
download 

Mace Doppler 
Velocity Insert 

Doppler ultrasonic 
velocity sensor 

▪ ±1% of measured 
velocity, up to 10 ft/s 

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(A); (b)(1) 
 
Existing: Requires 
§597.3 (a)(1); (b)(1) 
 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered  using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
determine 
otherwise 

Positioning is 
valve dependent:  
6-15 pipe diameters 
upstream and 2-6 
diameters downstream 

Real-time remote 
acquisition and/or  
monthly physical 
connection with 
device storage for 
download 

H2Otech  
RemoteTracker 

Acoustic doppler 
velocimeter 

▪ ±4.6%  As Applicable: 
New: Satisfies 
§597.3 (a)(2)(A); (b)(1) 
Existing: Requires  
§597.3 (a)(1); (b)(1) 𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered  using: 
 

Collect 
measurements 
at planned flow 
changes 
 

Positioning:  Weir box at 
turnout discharge to 
ensure full pipe flow 
with bracket to position 
sensor at center of pipe   

Measurements are 
relayed to a central 
database via a wide 
wireless area 
network (WWAN) 

ITRC calibrated 
metergate 

Metergate ▪ ±5% As Applicable: 
New: Satisfies 
§597.3 (a)(2)(A); (b)(1) 
Existing: Requires  
§597.3 (a)(1); (b)(1) 

𝑉 =∑𝑄𝑖𝑇𝑖

𝑛

𝑖=1

 

Device reports total volume of 
water delivered  using: 

Collect 
measurements 
at planned flow 
changes 
 

Install metergate 
assembly perpendicular 
to canal flow with a 
stilling well 12” behind 
the delivery gate 

Measurements are 
manually collected, 
recorded, then 
transcribed into a 
database 

SonTek IQ Pipe Acoustic doppler 
current meter 

▪ ±0.1% of full scale 
pressure  
▪ ±1% of measured 
velocity, ±0.5 cm/s (0.2 
in/s) 
▪ 0.1% of measured depth 
or ±0.003 m (0.01 ft) 
whichever is greater 

As Applicable: 
New: Satisfies  
§597.3 (a)(2)(A); (b)(1) 
 
Existing: Requires  
§597.3 (a)(1); (b)(1) 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=1

𝑇𝑖  

Device reports total volume of 
water delivered  using: 
 

5-15 minutes 
unless Best 
Professional 
Practices 
determine 
otherwise 

10 pipe diameters in 
either direction 
from an obstruction or 
flow diversion 

Real-time remote 
acquisition and/or  
monthly physical 
connection with 
device storage for 
download 
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Please Note: 

The Volumetric conversion protocol variables are defined below. 

𝑉 =∑𝑣𝑖𝐴𝑖

𝑛

𝑖=0

𝑇𝑖  

V (Volume, ft3)  
Σ (summation sign) 
n (final reported measurement for the year) 
i (measurement number) 
vi (velocity, ft/s) 
Ai (cross sectional area, ft2) 
Ti (sample time duration of measurement) 
 
OR 
 

𝑉 =∑𝑄𝑖

𝑛

𝑖=0

𝑇𝑖 

 
V (Volume, ft3)  
Σ (summation sign) 
n (final reported measurement for the year) 
i (measurement number) 
Qi (, ft/s) 
T (sample time duration of measurement) 
 
 
 
 
 
Essentially, these equations states that the volume of water measured over a sample time will 
be totalized with all previous measured volumes to yield the total volume measured thus far at 
that time in the year.  
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EXHIBIT 4:  AGRICULTURAL WATER MEASUREMENT REGULATION 
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